The first total synthesis of aspergillusol A, an α-glucosidase inhibitor, was accomplished in an overall high yielding reaction sequence. A convergent synthetic approach was adopted; the erythritol segment of the molecule was derived from L-arabinose, whereas hydroxyphenylpyruvic acid oxime was built up from 4-hydroxybenzaldehyde.
α-Glucosidase inhibitors reversibly inhibit digestive α-glucosidases, which retard the liberation of glucose from dietary complex carbohydrate and starch, and thus delay absorption of glucose into the bloodstream. Such processes control postprandial glucose levels and suppress postprandial hyperglycemia [1, 2] . These inhibitors are grouped together as antihyperglycemic drugs that are often administered to individuals with type 2 diabetes [3] [4] [5] . In ongoing efforts to discover new bioactive chemical entities from marine sources, chemical exploration of the fungus Aspergillus aculeatus CRI323-04 has led to the isolation and structure elucidation of aspergillusol A (1), a tyrosinederived metabolite featuring hydroxyphenylpyruvic acid oxime moieties linked to erythritol through ester linkage [6] . Aspergillusol A (1) selectively inhibited α-glucosidase from the yeast Saccharomyces cerevisiae with an IC 50 value of 456 ± 2 (µM) while it exhibited weak cytotoxic activity toward HuCCA-1 (human lung cholangiocarcinoma), A549 (human lung carcinoma), and MOLT-3 (acute lymphoblastic leukemia) cell lines with IC 50 values of 50, 74, and 19 µM, respectively [6] . In our continuing interest in the synthesis of bioactive natural products [7], herein we disclose our first total synthesis of 1.
The process started with the synthesis of erythritol (5) , as outlined in scheme 1. Based on known procedures [8] , L-arabinose was selectively 3,4-Oprotected as its acetonide (3) by reacting it with 2,2dimethoxypropane in DMF, which in turn, as a crude material, was reacted with sodium periodate to afford Scheme 2: Synthesis of erythritol (5). (4) . The subsequent reduction of 4 with sodium borohydride in methanol to the known erythritol (5) [9] was not satisfactory in our hands, yielding only 10% of the desired 5. However, the yield of compound 5 was improved to 60% by optimizing the reaction conditions by carrying them out in ethanol and neutralizing with acetic acid after reaction completion.
2,3-O-isopropylidene-L-erythrose
Hydroxyphenylpyruvic acid oxime (9) was needed to be condensed with erythritol (5) . We were thus required to synthesize hydroxyphenylpyruvic acid (8) . The synthesis of this was achieved by reaction of benzaldehyde (6) with hippuric acid to afford 7, followed by the basic hydrolysis of 7 [10] . The condensation of 8 with hydroxybenzylamine hydrochloride in dioxane at 40 o C, using sodium hydrogen carbonate as a base, went smoothly to produce the desired hydroxyphenylpyruvic acid oxime NPC Natural Product Communications (9) in 86% yield, after silica column purifications. The estrification of oxime (9) with erythritol (5) was attempted in CH 2 Cl 2 by reacting it with DCC and a catalytic amount of 4-(dimethyamino)pyridine at 0 o C for 1.5 h to afford the desired ester (10) in 70% yield. In an initial attempt, the temperature of the reaction was raised to room temperature after the addition of DCC and 4-(dimethyamino)pyridine at 0 o C and the reaction was completed in 20 minutes, but with many side products and a low yield (25%) of the desired 10. The deprotection of the acetonide of ester 10 was first attempted with dilute HCl in THF at room temperature, but the reaction was not clean and a low yield (15%) of the desired diol (11) was obtained. Thus, the deprotection was carried out in a mixture of H 2 O and THF stirring for 72 h at room temperature to afford the desired 11 in 88% yield. The deprotection of the benzyl groups was ensued by exposing diol 11 to hydrogenation with a catalytic amount of Pd-C under a pressure of 50 psi in a mixture of THF and ethanol for 3 h to yield the desired 1 in 58% yield (Scheme 2). The spectral data of our synthetic 1 matched those of the previously isolated material [6] . (5) : To a solution of 4 (0.48 g, 3 mmol) in ethanol (20 mL) at 0ºC was added sodium borohydride (0.17, 4.5 mmol) and the reaction was stirred for 20 mins at the same temperature, followed by stirring the solution at room temperature for 1 h. The reaction mixture was neutralized with acetic acid and concentrated under reduced pressure. Ethyl acetate (35 mL) was added and the mixture washed with H 2 O (20 mL), then brine (10 mL), dried over anhydrous Na 2 SO 4 , filtered and concentrated under vacuum. The concentrate was purified by silica gel CC using a mixture of n-hexane: ethyl acetate (6:4 and then 1:1) affording 5 as colorless, thick oil (0.29 g, 60%). Since erythritol is optically inactive, as it has a plane of symmetry (or meso forms), aspergillusol A (1) has a specific rotation of + 3.2 (c = 1.06, MeOH). The spectral data of 1 coincided with that reported in the literature [9] . (9) : To a mixture of compound 8 (1 g, 3.7 mmol) and N-benzyloxylamine hydrochloride (0.65 g, 4.1 mmol) in 20 mL dioxane was added sodium hydrogen carbonate (1.1 g, 13 mmol), and the mixture was stirred for 5 h at 40 o C. The reaction was concentrated under reduced pressure, diluted with ethyl acetate (50 mL), washed with H 2 O (20 mL) and then brine (10 mL (10) : To a solution of a mixture of oxime 9 (1.0 g, 2.66 mmol) and erythritol 5 (0.2 g, 1.21 mmol) in CH 2 Cl 2 (20 mL) at 0 o C was added dicyclohexylcarbodiimide (0.6 g, 2.91 mmol), followed by 4-(dimethyamino)pyridine (0.032 g, 0.27 mmol). The reaction mixture was left for 1.5 h at the same temperature, then cold water (20 mL) and Et 2 O (50 mL) were added and the organic layer separated, cooled in an ice bath and the solid removed by filtration. The organic layer was dried over anhydrous Na 2 SO 4 , filtered and evaporated under 
Experimental

Synthesis of [(4R,5S)-2,2-dimethyl-1,3-dioxalane-4,5diyl]dimethanol
Synthesis of (Z)-3-(4-(benzyloxy)phenyl)-2-(benzyloxyimino)propanoic acid
Synthesis of (2Z,2Z')-[(4R,5S)-2,2-dimethyl-1,3dioxolane-4,5-diyl]bis(methylene) bis[3-(4-(benzyloxy)phenyl]-2-(benzyloxyimino) propanoate
Synthesis of (2Z,2Z')-[(2R,3S)-2,3-dihydroxy-butane-1,4-diyl] bis[3-(4-(benzyloxy)phenyl)-2-(benzyloxyimino)propanoate] (11):
To a solution of compound 10 (0.3 g, 0.34 mmol) in a mixture of THF and H 2 O (2:1, 6 mL) at 0 o C was added trifluoroacetic acid (1.5 mL) and the reaction mixture was stirred at room temperature for 72 h. Ethyl acetate (20 mL) was added and the organic layer was separated, washed with satd NaHCO 3 (15 mL) and then brine (10 mL), dried over anhydrous Na 2 SO 4 , filtered and evaporated. The colorless thick oil was resolved by CC, eluting with n-hexane:ethyl acetate (6:4 and then 1:1) producing the desired 11 as a white amorphous solid (0.25 g, 88% (1) : To a solution of 11 (0.15 g, 0.18 mmol) in a mixture of THF and ethanol (1:1, 10 mL) in a pressure vessel was added Pd-C (10% wet basis, 0.05 g) and the solution was subjected to hydrogenation in a Parr apparatus under a pressure of 50 psi for 3 h. The solution was filtered through a pad of celite, concentrated under vacuum, and loaded onto a silica column eluting with CH 2 Cl 2 :MeOH (95:5 and then 92:8), which afforded the desired 1 as a light yellow amorphous solid (0.051 g, 60%). The spectral data of 1 coincided with literature values [6] . Anal. Calcd for C 22 H 24 N 2 O 10 : C 55.46, H 5.08, N 5.88. Found C 55.43, H 5.10, N 5.85.
Synthesis of aspergillusol A
